under N 2 . Distilled dichloromethane (45 mL) and anhydrous N,N-dimethylformamide (4.5 mL)
were added by syringe, followed in order by N,N-diisopropylethylamine (1.32 mL, 1.00 g, 7.74 mmol, 1.1 eq.), 1-hydroxybenzotriazole (950 mg, 7.03 mmol, 1.0 eq.), and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (1.48 g, 7.74 mmol, 1.1 eq.). The reaction was stirred under N 2 overnight, after which the solvent was evaporated and the residue was taken up in ethyl acetate and brine, and the organic layer was separated and washed consecutively with water (1×), saturated sodium bicarbonate solution (2×), 2 M hydrochloric acid (2×), water (1×), and brine (1×). The organic layer was then dried over Na 2 SO 4 and evaporated to give 2.60 g white solid (84% yield). which were dissolved in freshly distilled dichloromethane (60 mL) to give a yellow solution.
Butyric acid (2.6 mL, 2.5 g, 28 mmol, 1.2 eq.) was added by syringe while stirring, followed by N,N′-dicyclohexylcarbodiimide (DCC) (4.9 g, 24 mmol, 1.0 eq.) in one portion. A white precipitate began to form immediately, but the reaction was stirred overnight. The reaction mixture was filtered through fluted paper and the powder was washed with dichloromethane and diethyl ether. The combined filtrate and washes were concentrated on a rotary evaporator to leave a yellow liquid, which was triturated in diethyl ether to precipitate more dicyclohexylurea (DCU). The DCU was filtered off on Celite and washed with diethyl ether. The filtrate was washed with saturated sodium bicarbonate, dried, evaporated, and purified by silica gel chromatography 
Preparation of (S)-& (R)-2-Benzyloxymethylbutyric Acid.
A 25-mL round-bottomed flask with magnetic stirbar was charged with 20 (460 mg, 1.3 mmol, 1.0 eq.) via pipette. 5 mL tetrahydrofuran and 0.75 mL water were added, and the solution was stirred and chilled in an ice bath. 30% hydrogen peroxide (0.57 mL, 5.0 mmol, 4.0 eq.) was added, followed by a solution of lithium hydroxide monohydrate (84 mg, 1.6 mmol, 1.6 eq.) in 0.5 mL water. The cloudy solution was stirred overnight and then quenched with saturated sodium sulfite. The THF was removed on a rotary evaporator. The pH was increased to ~12 with 2 M NaOH, and the solution was washed with dichloromethane three times to remove the chiral auxiliary 18 (which was recycled for future use). The pH was adjusted to ~1 with 2 M HCl to give a cloudy white mixture, and the product was extracted into ethyl acetate three times. The extracted layers were dried, filtered, and evaporated to leave a colorless oil, which was used without further purification for the next step.
Preparation of (S)-& (R)-2-Hydroxymethylbutyric Acid (17). The 2-benzyloxymethylbutyric
acid synthesized above was dissolved in 5 mL tetrahydrofuran and 5 mL water and transferred to a Parr pressure bottle and sparged with nitrogen. A pinch of palladium on carbon (10%) was added, and the mixture was placed on the Parr apparatus and shaken under H for those found in the majority of βLS structures, were removed. This was followed by CHARMm 4 minimization with default settings unless specified. An adopted basis NR (ABNR) algorithm with a generalized Born implicit solvent model with molecular volume (GBMV) was selected. Minimization constraints were established to limit the distances between atoms seen to make hydrogen bonds in all of the relevant crystal structures (to ±0.25 Á). The algorithm was allowed to exit after an RMS gradient of less than 0.1 kcal/(mol Á) was achieved between runs.
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Protein Preparation. Mutations were introduced into bls as described previously 1 using the overlap extension method. Genes were cloned into the pET29b vector and amplified in DH5α.
The primers for the V446A mutation were 5'-CC AAG CTG GGC GCT CAC GAG GGC TC-3'
(forward) and 3'-GG TTC GAC CCG CGA GTG CTC CCG AG-5' (reverse), with the mutated bases underlined. The primers for the V446G mutation were 5'-CC AAG CTG GGC GGC CAC GAG GGC TC-3' (forward) and 3'-GG TTC GAC CCG CCG GTG CTC CCG AG-5' (reverse). 
